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amount of active material per unit volume may be determined. In this way it has been found1 that the radioactive emanations in the atmosphere over the Pacific Ocean, Sub-Antarctic Ocean, and land (average), amount to 3.3 X 10~12, 0.4 X 10~12, and 88 X 10~12 curie per cubic meter, respectively. Or, since the volume of one curie of emanation at standard temperature and pressure is 0.59 cubic millimeter,2 the emanation gases constitute, in these several regions, 1.95 X 10~19, 0.24 X 10-19, and 51.9 X 10~19 of the atmosphere, respectively.
The amount of these emanations appears to be sufficient to account for the measured ionization (ions of molecular size) on the land, but quite insufficient over the oceans to maintain the ionization of these regions. Perhaps, as the slow ions are so very numerous over land areas, it may account for only a small part of the ionization in either case.
PENETRATING RADIATION
It has been found that the air within a closed metallic vessel remains fully conductive, even when deprived of all emanations and when the inner walls of the vessel have been cleaned, as far as possible, of radioactive materials. By surrounding this vessel with thick screens, or sinking it in water, the conductivity of the enclosed air is more or less reduced.3 It is, therefore, inferred that the conductivity in question is produced by penetrating radiation of the 7 type from the outside. Obvious sources of such radiation are the radium and thorium, and their decomposition products, that seem to be more or less prevalent everywhere near the surface of the earth, especially over land.
That a portion, at least, of the ionization giving this conductivity is produced by the 7 rays of ordinary radioactive substances in the earth and lower atmosphere, is evident from the fact that it decreases with elevation up to about 1.5 kilometers above the surface.
In addition to this type of radiation there is another, cosmical radiation, many times more penetrating,4 that appears to come from quite outside the atmosphere, and which, possibly, may contribute to the maintenance of the earth's negative charge.
ORIGIN AND MAINTENANCE OF THE EARTH'S CHARGE
Numerous hypotheses have been made, to account for the negative charge of the earth, and to explain how that charge is maintained in spite of the current that would exhaust it in a few minutes if it were not, in some
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